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SINTHESIS AND INSECTICIDAL PROPERTIES
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W, No Mslfnikov, Ta. A. Mandel'baum, P. V. Popov
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Esters of monothisphosphoric acid with the general formalas (RO).PS,
{70),PSOCEH,NO,, &nd ROFS{OCEHLNO5), wers synthesized and investigated for
” ~ir insecticidal effectiveness against Aphis fabae Scop. and Calandra
grenaria L.

The majority of the esters were obtained with satisfactiory yields, as
can be seen in appended Tibles 1 and 2. Table 3 gives the minimum amounts
cf sach compound in powder form required to insure 100-percent extermina-
tion of the two pests.

The tables list dia’lyi-nitrophenylthiophosvhates, all of which are
liquids and which can b: Aistilled only in a high vacuum if decomposition
is'to be prevented. Moucelkyldinitrediphenlthiophosphates, which are solid
substances, have been also listed in the tebles. .

-

DDT (k4,4 -dichlorcaiphenyltrichlorome. thylmethane ), GKhTsG (hexachloro-
¢yclohexane), and anabasine are included in ‘rhe final table for comparison
with the phosphoric esters, The data presented in Table 3 permits the au-
thors to make the following conclusions:

1. Methyl- end ethyinitrophenylthiophosphzates are the most active com-
pounds.

2. An increase in the molecular weight ol an alkyl radical in a mixed
vsbter of monothiophosphoric acid results in a decrease in its insecticidal

cetivity.
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2. The position of the nitro group in the phenyl radical of a mixed
2iter of mencthiophosphoric acid iz of great importance. Of the three iszomers
in the table, the greatest toxicity is exhidited by diethyl-k-nitrophenylthic-
pncsphate and the least by diethyl-3-nitrophenylthiophosphate.

L, Dislizyl-nitrophenylthiophosphates are wmore active than monoalkyldini -
trodiphenylthiophcsphates and trialkylthiophosphates.

5. Trinitrotriphenylphiophosrhate is alwost completely inactive.

6. Several of the phosphoric esters are very active, and many of them

are more & wive than DDT and GXWTsG.
In pinting to the valuz of phosphoric acid esters both as (1) ordinary
insectoides and :2) in the internal therapy of plents, attention ie called

in the first instance vo puge 18 of Theses of +n= 19th Plenum of the Section
Of Plant Csre, by Mel'nikov and Popov, published by the All-Union Academy of
Agricuiturzl Seiences imeni Lenin, Stalinabud, 1949, and, in the second case,
to &n article by E. Coates in Ann, Anp, Biol, Vol XXXVI, page 156, 1949,

TABIE 1
Name, Formula Boiling Point Tield (in %)
(in deg C)

Methyl-b L' ~-dinitrodirhenylthiophosphate
<3H33<>p;-3( OC¢H, N0, ), 145-147 51
Ethyl-h,h'-dinitrad1nhenylthiophosphate

Cole 05 {00HNOL ), 120-127 90
Rthyl~3,j--dinitrodiphenyﬁn3i;phosphate

T2HZ0S(OCGHL O ) o 2-g2 90
Viepyl-d Bt-dinitrodiphenylthicphosphate .

3 HeOl (000, ) 92-93 65 .
Thog cyi-b, b odini izhenylthiophosphate .

(" H ) ;CHOP3{0CGH}, 1¥0 ;.. 96-97 51
Bnyﬁl:h,h'-dinitrodiphenylthloyhosphate

CLHQUPS(OC6HLN02)2 57-58 8o
4;#’,#"-trinitrotriphvnylthiophosphate

(050, 0) PS 175-1.76 50

TABLE 2

Meme, Formule d 2 . "
oniE, formuca I Ny Yield (in %)

* Dimethyl-i-nitrophenyithiophosphate

{CH30) ,PSOCEHNO,, 1.3518 1.5600 80
ﬂieth?‘-2-nitrophenylthiophosyhate

(c.H O)EPSOC6H4NDc 1.2551 1.5255 50
Dietﬁyl-3—nitrcphenilthiophosphate

(CH50) 2 PSOCEM,NC, 1.2801 1.5262 79
Diethyl-h-nitrophenylthioshosphate

{C5H50),PSOCLH,,NO, L2 1.537% 80
Dipropyl-h-nitrophenylthicphosphate

(C3H70)QPSOCQHgN02 l.2123 1.5327 65
Diisopropyl~4-nitrophenylthiophosphate

/(CH3),CRG/ PS0C6R), Ny, 1.2101  1.5378 6o
Dibutyl-h-nitrophenylthiophosphate

(04H90)2PSOC5HhN02 1.1640 1.5311 27

-2 .
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TABIE 3

Min Amt (in %) of the Compound
Contained in a Powder Prep Re-
quired to Procuce 100% Ex-

- termination
Aphis fabae Calandra
Name Scop. granaria L.
Methyl-k,b' -dinitrcs :phenylthiophosphate 1.25-2.5 -
Ethyl-3,3' ~dinitrodighenylthiophosyhate - 5
Ethyl-k,} ' -dinitrodiphenylthiophosphate 0.1-0.25 0,1-0.25
Propyl-k,L'-dinitrodiphenylthiophosphate - 5 :
Tsopropyl-4, k' -dinitrediphenylthiophosphate - 5
Butyl-l, 4 '-dinitrodiphenylthiophosphate - 5
Dimethyl-b -nitrophenylthiophosphate 0.3-0.6 -
Diethyl-2-nitrophenylthiophosphate 0.15-0.3 -
Diethyl-3-nitrophenylthiophosphate - 5
Diethyl-4-nitrophenylthiophosphate 0.012-0.025 0.012-0.025
Dipropyl-k-nitrophenylthiophosphate - 5
Diisopropyl-4-nitrophenylthiophosphate - 5
Dibutyl-4-nitrophenylthiophosphate - 5
Trimethylthiophosphate 1.25-2.5 -
Triethylthiophosphate 1-2.5 0.5-1
b,hr, kv strinitrotriphenylthiophosphate >10 >10
DbT ' >5.5 ?5,5
GKhTsG 3.5-7 3.5-7
Aaubasine sulfate {on talcum) 1-2.5 5
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